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Abstract 

Work on transversal competences in university degrees is a teaching line entirely established since the 
implementation of the European Credit Transfer System (ECTS). Nevertheless, undergraduate 
students present shortcomings in the development of some of these competences, especially on 
collaborative work, time management, oral and writing expression, and on the use of information 
resources. 

This paper presents a virtual tool and associated guidelines to enhance the information management 
during the development of collaborative works, and to facilitate the information availability among the 
students. Moreover, this tool and the guideline improve the individual monitoring and evaluation of the 
contributions of the students to the work. 

The proposal presented in this work belongs to a teaching innovation project carried out in the Earth 
Sciences Faculty of the Universitat de Barcelona, and implemented in the subjects General Geology 
(first-year in the Engineering Geology degree, 6 ECTS) and Geochemistry (third-year in the Geology 
degree, 9 ECTS). 
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1. Introduction 

A major educational aim in university degrees since the implementation of the European Credit 
Transfer System (ECTS) is the work based on transversal competences such as teamwork, oral 
and written communication or efficient use of the information resources among others. Working 
as a part of a team is one of the strategies carried out to achieve these competences (Gors, 2011; 
Pettenati & Cigognini, 2009). During the development of these collaborative works, students 
must perform a bibliographical search, summarize and organize information and present it in 
written works, technical reports, posters and / or oral presentations. One of the main deficiencies 
detected in the development of this type of work is the difficulty of students to develop 
collaborative work in teams. The general trend is to distribute tasks and to develop them 
individually, joining the results together at the end to obtain the whole outcome. Another 
weakness of the students in this type of work is the difficulty of managing the acquisition, the 
synthesis and the structure of the information and of performing a critical analysis of this. 

This paper shows an experience based on the implementation of wikis in collaborative works in 
order to improve the aforementioned deficiencies and to successfully achieve the transversal 
competences. At the beginning of the course, lecturers inform the students about several rules to 
be followed and a planning of activities to be developed during the year. These are intended to 
enhance a collaborative work and thus, to avoid individualization of tasks. Moreover, the 
experience aims to improve the oral and written communication and to strengthen the use of 
reliable information resources. The experience presented is included within the teaching 
innovation project of the Universitat de Barcelona 2014PID-UB / 057. 

The project started on September 2014 in the subject General Geology (first-year in the 
Engineering Geology degree). Teamwork was promoted by creating working groups of three or 
four students. At the beginning of the year, each group chose a theme from a list of topics 
proposed by the lecturers. Working teams then developed bibliographical works, which were 
presented in poster format. Finally, each group made an oral presentation about the contents of 
the work. General Geology course was chosen as a pilot test because it is a first-year subject, 
where new students do not know each other and do not know the university teaching system. 
Consequently, the difficulties of teamwork were expected to be higher than in subsequent years. 
For this reason, we considered that this subject was an excellent option to assess the effectiveness 
of this activity and to influence in the educational aspects of collaborative work at the start of 
the university studies. 
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During the academic year 2015-2016, the experience was repeated in the same context and it was 
also incorporated in another subject, Geochemistry, (third-year in the Geology degree). Both 
General Geology and Geochemistry are compulsory subjects but in Geochemistry, the group of 
students is well established and has a more consolidated work dynamics than the first-year 
students. 

The strategy used to influence on the deficiencies detected (teamwork, acquisition and critical 
review of the information, oral and written expression), was the development of a wiki. Wikis 
provide numerous advantages in collaborative works development and evaluation (Ebersbach, 
Glaser & Heigl, 2006; Morcillo, Lopez Garcia, Angosto & Del Toro, 2014; Parker & Chao, 2007). 
This virtual tool contributes to an environment of collaborative writing, creating the ideal 
conditions for interaction and active participation in teamwork (Echazarreta, Prados, Poch & 
Soler, 2009; Judd, Kennedy & Cropper, 2010; Romero Frias, 2010). Wikis improve the 
information management and sharing, and facilitate the access at this information any time and 
anywhere. Moreover, wikis provide information about the students contributions (when and what 
students uploaded), facilitating the tutoring and evaluation processes (Trentin, 2008). This project 
allows us to evaluate the impact of the wiki into two groups of students with different 
characteristics. 


2. Development of the expetience/ptoject 

To achieve the main objectives several activities were carried out including tutorials scheduled 
throughout the year and partial deliveries, preparation of work content through a wiki by the 
working groups, delivery of final work (written memory and / or poster), oral presentation of 
the results and evaluation (self-evaluation and co-evaluation). 

The following additional tools were also developed and made available to students: 

• A detailed evaluation rubric (Table 1). This was intended as a guide for students in their 
learning process and as an instrument for assessing the achievement of the transversal 
competences. 

• A guideline for monitoring and mentoring the works throughout the course. 

• A manual of use and optimization of the virtual tool (wiki). This tool was created 
through the wiki platform Wikispaces ( https:/ Ayww.wikispaces.com) (Figure 1). 
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• A manual for scientific writing and designing posters (Argumenta 2006; Universitat de 
Barcelona, 2009). 

The guidelines of activity in the two subjects comprised introduction to the collaborative work, 
face-to-face tutoring sessions, virtual tutoring sessions, oral and poster presentation, and 
evaluation (self-evaluation and co-evaluation). 


Items 

Unsatisfactory 

Adequate 

Notable 

Excellent 

Development 
(25% of the 
final grade) 

Face-to-face 
and virtual 
tutoring 

Without attending 
to the face-to-face 
tutoring sessions 
and no 

contributions at the 
wiki forum 

Attending to 
some face-to-face 
tutoring sessions 
and/or sporadic 
participation at 
forum 

Good attendance 
at the face-to-face 
tutoring sessions 
and active 
participation in 
the forum 

Attending at all 
the face-to-face 
tutoring sessions, 
asking specific 
questions and 
participating 
actively in the 
forum 

Content 
(25% of the 
final grade) 

Wiki content. 
Information 
research and 
management 

No contributions or 
contributions 
without interest 

Some 

contributions but 
poorly 
scientifically 
contrasted 

Interesting 
contributions but 
with some 
weaknesses 

All contributions 
are relevant and 
interesting for the 
work. All 
contributions 
emerge from its 
own initiatives 

Poster content 

Simple and non- 

contrasted 

information 

The content 
shows a good 
understanding, 
but it has not 
worked enough 

Clear information 
and showing 
reflection about 
the worked 
subject 

Excellent 
information, 
showing a good 
understanding, 
reflection and 
conclusions about 
the subject 

Formal 
presentation 
(25% of the 
final grade) 

Poster structure 

Confusing, 
incomplete and 
without clear 
direction and 
without following 
the guidelines of a 
formal scientific 
text (Introduction, 
development, 
conclusions, 
references,...) 

Correct content 
but poor 
relationship 
between sections. 
Lack of some 
section/s of a 
formal scientific 

text 

(Introduction, 
methodology, 
results, 
conclusions, 
references, ...) 

Good 

organisation and 
relation between 
the sections 

Excellent 
organisation and 
relation between 
the sections 
following all the 
formal rules 
about the 
composition of a 
scientific text 

Poster design 

It is not visually 
appealing (too small 
fonts, images of 
poor quality or too 
small, inappropriate 
colours...). Too 
much text with 
respect to graphic 
elements ... 

Not very 
appealing. Not 
very balanced 
design; some 
figures with poor 
resolution, gaps, 
too small text, ... 

Is visually 
appealing but 
with some 
weakness which 
break the balance 
of the design 
such as a low 
resolution figure, 
some too small 
text, ... 

It is very visually 
appealing. All text 
reads well. The 
distribution of 
sections allows a 
direct 

understanding of 
the content. The 
text and the 
figures have 
correct form and 
size 
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Items 

Unsatisfactory 

Adequate 

Notable 

Excellent 

Oral 

presentation 
(25% of the 
final grade) 

Verbal 

communication 

The language used 
is not correct; with 
poor fluency and 
colloquial 

expressions, lack of 
technical 

vocabulary, speech 
unprepared and not 
creative 

Expression and 
vocabulary 
deficiencies. Poor 
creativity and 
originality in the 
speech. Low 
fluency in the 
speech 

Correct language. 
Correct and fluid 
transmission of 
the content 

Very good speech 
and verbal 
fluency, use of 
specific 
vocabulary. 
Creativity and 
originality in the 
speech. Excellent 
and clear 
transmission of 
the content 

Nonverbal 

communication 

Absent or excessive 
gesticulation, which 
difficult the 
transmission of the 
content. Fixed 
glance 

Gesticulation 
during the speech 
is not appropriate. 
The glance or the 
gesticulation 
don't attract the 
audience 

Correct 

gesticulation 

transmitting 

conviction 

Correct 
gesticulation 
transmitting 
conviction and 
encouraging the 
audience. Glance 
directed towards 
all the audience 

Answers to the 
questions 

Incorrect answers 
to the questions 

Just answer some 
of the questions 

Correct answers 
but with poor 
reasoning 

Correct answers 
with good 
reasoning 


Table 1. Evaluation rubric used in the academic year 2014-2015 in General Geology in Engineering Geology degree 
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^ > TreballsGeologiaGeneral15-16 Busqueu 


eplaya Els meus Wikis Ajuda Sortiu 


Membres J. Projectes §§ Events S Assessment O Parametres 


Q A 


ENUNCIAT DEL TREBALL COL LABORATIU - POSTERS 


Introduction to the collaborative work 


O ill 


En aquesta activitat haureu de realitzar un treball de recerca col laboratiu a partir del qual el laborareu un poster per tal de presentar la informacio que hagueu 
el laborat sobre el tema del treball i fareu una presentacio oral del mateix un cop finalitzat. El primer dia de curs fareu els grups de 4 alumnes i triareu un tema 
de treball dels proposats al llistat de sota 

Haureu de fer una cerca bibliogrdfica i/o d'altres fonts d'informacib, estructurar la informacid i dissenyar el pdster La darrera setmana del curs es penjaran els 
posters al Hall de la Facultat i haureu de fer una presentacio oral dels treballs davant dels companys de classe 

Penseu que es tracta d'un treball col laboratiu realitzat en grup. No es tracta de repartir feines i desprds agrupar-ne els resultats Es tracta que entre tots aneu 
el laborant la informacio, I'aneu estructurant i dissenyeu el format del pdster entre tots Cal que TOTS els membres del grup feu aportacions i entre tots les 
valoreu i decidiu quina informacio o com I'acabareu presentant en el poster Per tal de realitzar aquest treball disposareu d'un fdrum en aquesta Wiki per cada 
grup on haureu de discutir i construir la informacid a la pdgina pnncipal de cada grup Les aportacions i discussions del forum, aixf com la informacid que 
tingueu a la pagina pnncipal de cada grup sera avaluada juntament amb el pdster i la presentacid oral 

El treball s'avaluara mitjangant una rubrica d'avaluacid per part del professorat. Cada membre d'un grup fara una autoavaluacid del treball realitzat per ell mateix 
i del treball dels seus companys de grup mitjangant la mateixa rubrica. La realitzacio del poster i de la presentacid oral es OBLIGATORIA i indispensable 
per a ser avaluat/ada de I'assignatura. 

LLISTAT DE TREBALLS PROPOSATS 

1. Tecniques de Prospeccio Geofisica, aplicacio al coneixement Geologic (tutor: Lluis Rivero) 

2. L'aigua subterrania: localitzacio i problematica (tutor: Lluis Rivero) 



L'AIGUA SUBTERRANIA: LOCALITZACIO I PROBLEMATICA 

index structure and content of one of the works 


1- Introduccio 

1.1- L'aigua subterrania com a recurs 

1.2- Importance 

1.3- Distribucio 

1.4- Cicle hidrologic 


2- Aquifer 

2.1- Que es un aquifer? 

2.2- Parts d'un aquifer 

2.3- Tipus d'aquifer 

2.4- Tipus de recarrega 

2.4.1- Natural 

2.4.2- Artificial 


3- Caracteritzacio d'un aquifer 

3.1- Localitzacio 
3.2. Nivell fredtic 
3.3- Porositat 

4- Problematica 

4.1- Relacionada amb I'extraccio 

4.2- Salinitzacio 

4.3- Contaminacio 

5- Conclusions 
6. Bibliografia 


5. Prevencio 

En els nostres dies, l'aigua te un gran interes economic; des del nostre consum fins I'aplicacid de la 
industria. El creixement economic de les ultimes decades s'ha recolzat en I'explotacid de molts recursos 
naturals que posen en perill la seva continuitat i sotmeten al medi ambient a una pressio crelxent: la 
contaminacio. 

Per aquest motiu, hem d'evitar que la contaminacio creixi provocant problemes greus per la salut de 
molts essers vius. Per aixd, I'objectiu del grup de Medi Ambient ha elaborat una guia de prevencio de la 
contaminacio del sol que faciliti la incorporacio als sistemes de gestio ISO 14001 i/o EMAS del control 
operacional i de la gestio preventiva dels sols, i que aporti informacio tecnica, eines i experiences de 
prevencio a les installations i a la seva gestio, a la vegada que es detectin ambits d'aplicacio i 
d'afectacio del marc normatiu actua dels sols conta 



■ 


Disseny del poster 
Professor 1 Dec 11, 20: 
Hola nois/noies, 


Forum in the wiki 


Recordeu que per al disseny del poster podeu consultar 

renllag:http://wuster,uab.es/web_argumenta_obert/unit_14/tot_U4.html 

Recordeu que les figures han d'anar acompanyades d'un peu de figura explicate i que cal citar la font de 
les figures i les dades que poseu al treball. Per a citar correctament la font podeu consultar el document: 
"Pautes per a la redaccio d'un treball de recerca", que teniu al Campus Virtual, o a 
I'enllag: http://www.bib.ub.edu/ajuda/com-citar/ 

- Procureu que les figures tinguin una resolucio adequada perque es vegin correctament al poster. 


- Recordeu que el proper dimecres dia 16 de desembre heu de tenir el poster practicament enllestit per 
a poder comentar algunes coses a classe per tal de millorar el que calgui abans del lliurament final. 

Anims que queda poc! 


Post 



Professor 2 Dec 9, 2015 

Teniu molta informacio recollida i posada aqui.aixo es bo pero haureim anar pensant en quina mena 

de format de poster voleu fer. 

acabeu de tancar la informacio que esteu buscant i comenceu a pensar en el format poster, on pot ser 
caldria alguna figura mes,,„no massa pero 


Salut 


D'acord Lluis, moltes grades. Ja tenim un esbos de la distribucio del poster i 
de buscar figures I triar la Informacid essencial. 


Post 


falta aixo que dius 


Problematica 
Student 2 De 
Hola gent, 


aquesta nit acabare amb alguns details de I'apartat de salinitzacid I posare mes informacid sobre la 
contaminacid, perd ja esta apunt de ser finalitzat!!! 



— Student 2 Dec 14. . 

Finalltzada! Nomds falta posar algunes imatges mes. 


Figure 1. Example of the wiki created in www.wikispaces.com . with a main page (image 
above) where the collaborative work is introduced. The menu on the right bank 
contains the links to access to the pages of each work. The bottom left image presents 
an example of the structure and content of one of the works. The bottom right image 
shows the forum of the wiki with some messages of the students and the lecturer. 
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Introduction to the collaborative work 

The first day of the course, which was devoted to the presentation of the course, lecturers 
introduced to students the collaborative work to be developed in groups of three or four 
students. Timescale, evaluation criteria and available tools were also exposed to them. Lecturers 
also explained the dynamics of the virtual tool, wiki, and proposed list of topics to be developed. 

Face-to-face tutoring sessions 

Two or three compulsory tutoring sessions were scheduled throughout the course. In the first 
sessions, students submitted a first index and a list of already consulted (or pending to be 
consulted) references. In the following sections the amount of deliveries or reviews of the works 
increased. In each session, lecturers and students revised the proposals of each group and 
resolved any doubts about content and development of each work. 

Virtual tutoring sessions 

Complementary to the face-to-face meetings, several virtual tutorial sessions were also scheduled. 
In these sessions, students virtually submitted parts of the works by using the virtual tool, wiki. 

Oral and poster presentation 

Written reports and/or posters were delivered and publicly exposed in the hall of the Faculty for 
one or two weeks. Each working group presented and discussed the contents of the poster with 
the lecturers and the rest of classmates. 


3. Results, evaluation and discussion 
3.1. Results 

The academic results in the subject General Geology reveal a considerable improvement when 
compared with the results obtained by the students before the implementation of the innovation 
project (Figure 2). It should be noted however, that the approach of the teamwork at that 
moment was very different than the one proposed in the innovation project. At that time, the 
students had to develop a report about a fieldtrip, from the field data complemented by 
bibliographical information. The results of the resulting work were not at all satisfactory. 
Consequently, in the academic year 2013-2014 the orientation of the work changed, proposing 
the development of a topic related to the subject from literature search. This resulted in a 
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significant improvement in academic results, although there were still gaps in the achievement of 
certain generic skills such as conducting truly collaborative work, oral and written communication 
and use of reliable information resources. That is why there was a slight improvement in the 
quality of the works when comparing the results of the year 2013-2014 (when the innovation 
project had not started) with the results obtained two years later, when the wiki was already 
implemented (Figure 2). Although the final marks obtained in both subjects where the innovation 
project was developed do not show a considerable improvement, it can be stated that there has 
been a significant improvement in the way the work has developed. The implementation of the 
wiki, the tutorials scheduled throughout the year and the partial deliveries have greatly enhanced a 
truly collaborative work among students and the information management. 



■ General Geology ■ Geochemistry 


Subject 

Academic 

year 

NS of 

students 

N2 0 f 

works 

Average 

Grade 

out of 10 

> 

BO 

2012-13 

31 

9 

4,9 

o 

<u 

2013-14 

26 

7 

6,8 

"ro 

0 ) 

2014-15 

13 

4 

7,4 

0 ) 

u 

2015-16 

22 

6 

7,5 

>• 

to 

2013-14 

47 

12 

8,4 

E 

<D 

.c 

2014-15 

32 

8 

8,5 

o 

<D 

2015-16 

36 

7 

8,3 


Figure 2. Academic results in General Geology (first-year) and Geochemistry (third-year) before and 
after the implementation of the innovation project. In the graphic, green arrows pinpoint the years 
when the innovation project was implemented in each subject 


The results of the student satisfaction poll evidence differences in the two subjects where the 
innovative project was developed. Figure 3 shows the responses obtained on the survey for both 
subjects, revealing that the students of General Geology (first year), without a previous 
established work dynamics, evaluate the wiki more positively than the students of Geochemistry 
(third year), which prefer the use of other tools that are more friendly for them such as social 
networks, Google Drive, etc. 
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A Results of the student satisfaction poll in General Geology - first year 

is a good tool to manage information in the team. 

2 ... is a good tool to write the content and design the poster collaborativelly. 

@ facilitates our communitaction within the team. 

@ ... facilitates our communication with our tutor. 1: minimum; 5: maximum 




Figure 3. Results of the student satisfaction poll in the subjects where the 
innovation project was implemented. A. Results in the General Geology 
subject (first year in Engineering Geology degree). B. Results in the 
Geochemistry subject (third year in Geology degree) 


3.2. Evaluation and discussion 

The evaluation of the results of this project was done by the observation and assessment of: The 
number and quality of contributions to the wiki (editing content or forum contributions), the 
academic results (grades), and the comparison of these results with the ones obtained by the 
students before the implementation of this project, and the outcomes of the co-evaluation and 
self-evaluation. 
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Taking into account the former indicators, in our opinion the project successfully achieved the 
main proposed objectives. Several inputs contributed to the accomplishment of the aims of the 
project. These are: 

• Evaluation guides, prepared by the lecturers, allowed the objective and equitable 
evaluation among the groups of students and were a useful reference for the students to 
develop the works. 

• The report of the contributions of each student at the wiki was used as evidence for the 
individual evaluation and for the evaluation of the group dynamics. The statistical 
assessment and the comparison of the results obtained before and after the 
implementation of the project demonstrated an improvement of the works and in the 
achievement of the transversal competences regarded in the project. 

• The evaluation guides for the co-evaluation and self-evaluation provided useful 
information to detect the correct attainment of the transversal competences. 

• Both the face-to-face tutoring sessions and the virtual tutorial sessions were developed 
successfully. This was especially satisfactory for the first-year students, who initially lacked 
from a previous group dynamics. In the third-year groups, however, the use of the wiki 
was less effective, as students were used to work in a group environment using Google 
Drive. 

• Regarding the forum tool for the communication among group members, there was an 
important gap in the use of this tool as a communication tool in both subjects. Students 
preferred face-to-face communication or WhatsApp. However, it was used satisfactory as 
a virtual communication instrument between students and lecturers in order to get the 
work back on track in certain situations or to guide the work development in the wiki. 

• Concerning the efficient use of information resources at the end of the project, there 
were still considerable gaps in the search of information. Students tended to use virtual 
resources only, dismissing the bibliographic resources of the library. A proposal for future 
years is to provide a list of bibliographical titles of compulsory reading with the intention 
of accustoming students to consult books, articles and papers that can be found in the 
library of the Faculty or through Internet. 
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4. Conclusions 

Although there is no considerable improvement in the academic results, the submission of the 
contents through the wiki platform, the virtual and face-to-face monitoring done by the lecturers 
and the poster and oral presentations improve the oral and written communication of the 
students. It has to be considered that the implementation of this innovation project is recent and 
it is probably too early to perceive the influence of this in the academic results. 

The analysis of the answers obtained on the polls for the valuation of the satisfaction of the 
students about the wiki clearly reveals that they are satisfied with the virtual and face-to-face 
tutoring and with the group dynamics, but they are more critical about the use of the wiki as a 
communication tool among the group mates. For this purpose, they prefer to use other tools, 
which they are more used to, such as WhatsApp. 

This project expose the usefulness of wikis as a virtual tool for collaborative works in the 
university, especially in the first academic year, where the students don’t have a team work 
dynamic established. However, the use of wikis must be reconsidered, in advanced levels, 
considering other virtual tools such as Virtual Campus or Google drive, among others. 
Furthermore, it has been found that the approach of work as proposed in this project has 
improved the development of collaborative works avoiding the individualisation of tasks. 
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